The present investigation "Impact of different broad spectrum herbicides on seed and stover yields of Chickpea Crop (Cicer arietinum L.)" was carried out during Rabi season in 2015-16 and 2016-17 at Instructional Cum Research Farm of IGKV, Raipur (Chhattisgarh). The soil of experimental field was clayey (Vertisols) in texture, locally known as "Kanhar" which was low, medium and high in available N, P2O5 and K2O, respectively. The experiment was laid out in Randomized block Design with three replications. The experiment conducted with Chickpea (Cicer arietinum L.) variety 'Vaibhav' was grown as test crop consists of eleven different herbicides treatment. It was found non significantly difference between plant population at 20 DAS and significance difference between at harvest stage during both the years and on mean basis. The maximum plant population at harvest was recorded under treatment weed free hand weeding at 20 and 40 DAS and minimum was recorded under weed check. Seed yield, stover yield and harvest index found significantly different between all the treatments. Treatment weed free (hand weeding at 20 and 40 DAS) recorded maximum seed yield (1806.27 kg/ha and 1994.40 kg/ha) and minimum (440.67 and 467.07) was in weedy check. Highest stover yield (2985.47 and 3124.4) was obtained under Pendimethalin 30 EC @ 1.0 kg ha -1 PE +one hand weeding at 30 DAS) while lowest under weedy check during both the years and on mean basis. Higher harvest index (39.95 and 40.66) recorded under weedy (hand weeding at 20 and 40 DAS) and minimum (18.60 and 18.66) under weedy check. Keywords: Chickpea, plant population, seed and stover yield, harvest index ~ 239 ~ International Journal of Chemical Studies
Introduction
Chickpea is the second most important pulse crop after pigeon pea in the word for human diet and other use. Chickpea seed has carbohydrate (38-59%), fiber (3%), oil (4.8 to 5.5%), ash (3%), Calcium (0.2%) and phosphorus (0.3%). Digestibility of protein varies from 76-78 % and its carbohydrate from 57-60 % (Hulse, 1991, Huisman and van der poel, 1994). Since 1990, a rise in the productivity of chickpea in India has been observed from 614 kg per hectare to 735 kg per hectare. The yield of chickpea was highest in Andhra Pradesh (1615 kg. /ha), followed by Bihar (1000 kg./ha), West Bengal (1000 kg./ ha.) M.P. (926 kg./ha). U.P. (892 kg. /ha) and Gujrat (892 kg. /ha.). The yield of other states is below the country average (808 kg/ha.). In Chhattisgarh, chickpea is grown over an area of 366.10 thousand ha and average productivity of 1100 kg/ha (Anonymous, 2016-17) . In chickpea production, one of the major constraints is weed infestation. Weeds compete with crop plants for space, water and nutrients and hence, it negatively affected plant population and yield. Chickpea is poor competitor to weeds because of slow growth rate and limited leaf development at early stage of crop growth and establishment, if weed management is neglected under these conditions, resulting in yield loss of 40 to 87% (Ratnam et al., 2011) [13] . Thus, weeds are one of the major constraints to obtain high grain yield of improved crop cultivars if they are not controlled timely and properly. Yield losses due to weed competition vary considerably depending on the level of weed infestation and weed species prevailing. The important weeds found in weed of chickpea includes Chenopodium album, Medicago denticulata, Echinocloa colona, Parthenium hysterophorus, Cynodon dactylon, Hand weeding and mechanical weed control methods traditionally followed in the developing countries are becoming expensive due to increased labor wages. Because of the sensitivity of chickpea to herbicides, most effective are the preemergence herbicides, and choices for post-emergence herbicides are limited. The preemergence herbicides are effective in controlling weeds at early stage of seedling growth, but weeds germinating after crop emergence become dominant in the field and cause substantial yield loses. Weed management through herbicides is not only economical but also facilitates zero tillage or minimum tillage methods, which help in practicing conservation agriculture. Pre-emergence treatments are applied after seeding but before the crop emerges. Selective herbicides weeds are killed with little damage to crop plants due to differential tolerance of the crop and weed to the herbicides. Chickpea is known to be sensitive to many herbicides and, therefore, choices for using post-emergence herbicides for weed control are limited. Within the limited available herbicide options, the main chickpea herbicide Pendimethalin are registered only for pre-emergent use. Up to 1 kg ha -1 Pendimethalin is registered for pre-emergent use on chickpeas.
Material and Methods
A field experiment was carried out at Instructional Cum Research Farm of IGKV, Raipur (Chattisgarh), during Rabi season in 2015-16 and 2016-17. Different weed management practices were done as per the treatments in the experiment. Herbicide pendimethalin 30 EC @ 1000 g ha -1 was applied as preemergence at 2 DAS in treatment T1, T2, T3, T6, T7 and T8, respectively. Pendimethalin (extra) 30 EC @ 1000 g ha -1 , Pendimethalin (extra) 38.7% CS @ 1000 g ha -1 , Sulfenotrazon 39.6 EC @ 50g ha -1 , Fenoxaprop-p-ethyl 9.3 EC @ 60g ha -1 and combination of Pendimethalin 30 EC + Imazethapyr 2 % (Ready mix) @1.0 kg ha -1 and Pendimethalin 38.7 CS @ 1.0 kg ha -1 + Imazethapyr 2% (tank mix) @ 1.0 kg ha -1 were also applied as pre-emergence in treatment T1, T2, T3, T4,T6, T7 and T8, respectively, at 2 DAS. Fenoxaprop-p-ethyl 9.3EC @ 60g ha -1 was applied as post emergence at 25 DAS in T5. Herbicide dissolved thoroughly in water at the rate of 500 liter as ha -1 as carrier and sprayed in their respective plots. The calculated above mentioned quantity of herbicide, as per treatment, was mixed in 1.5 liter of water and sprayed over the gross plot by knapsack sprayer using flat fan nozzle as blind application. Water at the rate of 500 liter ha -1 as carrier and sprayed with knapsack Sprayer. Weed management practices were adopted as per treatments. Two manual hand weeding were done at 30 days and other treatment at 20 and 40 days after sowing. One treatment for weedy check.
Results and Discussion Plant population (No. /m 2 )
The data based on two years and on mean basis presented in Table 1 revealed that plant population at 20 DAS was found non-significant among all weed management treatments. However, at harvest the maximum plant population was recorded under treatment weed free hand weeding at 20 and 40 DAS and it was at par with treatment Pendimethalin 30 EC + Imazethapyr 2 % SL (Ready mix) @1.0kg ha -1 PE + one hoeing at 30 DAS significantly superior over others. It might be due to better germination and less mortality of plant. Minimum plant population at harvest was recorded under weed check. Seed and stover yields (kg/ha) Data based on two years and on the mean basis revealed that seed yield and stover yield significantly affected by all weed management practices on chickpea are presented in Table 2 Among weed management practices, [4] , Hassan and Khan (2007) , Kumar et al. (2011) [7] , Ratnam et al. (2011) [13] . Sharma (2009) [14] , Singh et al. (2008) [16] , and 40 DAS. The lowest stover yield was recorded under weedy check. The higher stover yield in above treatments might be due to lesser weeds during early crop growth period, higher yield attributes and pod yield which leads to higher stover yield. While, in control plot reverse trend was observed and therefore, the lowest stover yield was noted under this treatment. Similar findings reported by Patel et al. (2006) [10] .
Harvest Index
The data based on two years and on mean basis harvest index (HI) presented in Table 2 
Conclusion
The relevant study based on both the years and mean basis it concluded that plant population recorded at 20 DAS were non-significantly differs under various weed management treatments, while at harvest significantly highest plant population was found under weed free (hand weeding at 20 and 40 DAS) and minimum in weedy check The data on seed yield, stover yield and harvest index during the years and on the mean basis showed significacnt difference under all the treatments. Maximum seed yield and harvest index were recorded under weedy (hand weeding at 20 and 40 DAS) and minimum uder weedy check. While stover yield maximum in treatment Pendimethalin 30 EC @ 1.0 kg ha -1 PE +one hand weeding at 30 DAS) and minimum in weedy check.
